There are a number of factors to consider when developing new parking lots and modifying existing structures. The present research reports the results of two studies designed to assess perceived problems of parking facilities. In the first study, 319 participants were asked to generate a set of parking facility-related problems from their life experience. These were categorized into different problem categories. The second had participants rate the 30 problem categories. Five main factors were identified (a) Compliance and Visibility, (b) Layout and Design, (c) Safety and Crowding, (d) Difficulties at Access Points and Environment, and (e) Aesthetics. Aspects of each of these factors have implications for improving parking facilities.
INTRODUCTION
With the ever-increasing number of vehicles on the road, parking demands have also increased. However, most evidence of driver frustration with parking facilities has been anecdotal. No study using users/consumers has attempted to identify the major sources of concerns with parking facilities. The lone exception is a study by Shaffer and Anderson (1 983) who looked at aesthetic concerns of parking lots. the perceptions of security and attractiveness of urban parking lots. In their study, participants viewed different scenes of various parking facilities and were asked to rate the slides for attractiveness, security, or prominence of various variables in the scenes. Using a factor analytic technique, nine main factors (physical features) were identified as composing participants' perceptions of personal security and attractiveness.
The present study had a broader scope than Shaffer and Anderson's (1 983) consideration of aesthetic properties. In the present study, participants generated and considered a broader set of problems with parking facilities.
Most of the other research on parking focuses on the technological advances available to transportation planners. One technological approach has been the development of parking guidance systems which can give a real time status on Shaffer and Anderson (1 983) were interested in availability of parking and convenient access points (Sobbi, 1995) . Hester, Fisher, and Collura (2002) noted the importance of identifying decisionmaking strategies of drivers prior to implementation of any advanced parking management system. These systems appear to be a viable approach for some parking demands, but do not address other aspects of parking facilities. In the present research, we assessed individuals' beliefs, specifically their negative perceptions of parking lots to determine what kinds of issues people deem as important. Potentially, research in this domain may lead to a reduction of some of negative aspects. Some of the cited problems may be addressable by Human Factors and Engineering (HF/E) professionals. Participants were asked to indicate up to four problems they perceived with various parking facilities. Four blanks were provided below the question for participants to write in their responses.
METHOD
The second phase consisted of a 30-item list of parking concerns. The 30 items were derived from the first questionnaire with a few additional items generated by the experimenters. Participants were asked to rate the severity or extent of the problem using a 9-point Likert-type scale with the following numerical anchors and wording: (0) Not a problem;
(2) Somewhat of a problem; (4) Moderate problem; (6) Very much a problem; and (8) Extremely a problem. A mean rating of parking severity was obtained for each item. 
RESULTS

Study 1
The free responses were categorized into 13 main issues. These categories and the assigned frequency of report are shown in Table 1 . The percentages in the table do not add to 100% because participants could report more than one problem. Personal safety and visibility of parking facilities were the most often reported problems. The next highest reported problems of the respondents were crowded and confusing parking facilities. Analyses examining differences in response patterns as a function of several demographic variables such as student-status, age, or gender showed no significant effects (ps > .05).
Study 2
The problem issues identified by participants in the first questionnaire, and the identification of additional issues as determined from the responses in the "other" category, and the experimenters' judgments yielded a list of 30 potential problems with parking facilities. This list was given to participants in Study 2 in the form of a questionnaire with which respondents were to rate each issue on a 9-point Likert-type scale from 0 to 8 of "not a problem at all" to "extremely a problem" respectively. Mean ratings are shown ordered from highest to lowest in Table 2 together with standard deviations.
A 3 (age: 17 to 2 1 or 2 1 to 29 or 29 and older) X 2 (gender) X 2 (student status: full-time student vs. not full-time student) analysis of variance with a dependent measure of ratings across all items revealed three main effects with no significant interactions. Both younger age ranges, 17 to 2 1 (M = 110.50) and 21 to 29 ( M = 101.95) had greater overall beliefs about problems with parking facilities than those respondents over age 29 (M = 93.23), F (1,277) = 8 . 5 9 ,~ < .003. In addition, females (M = 1 10.88) rated the parking issues more of a concern than males (M = 98.97), F (1,277) = 8 . 6 5 ,~ < .004. Full-time students ( M = 109.27) also considered parking issues more severe than did nonfull-time students (M =96.1 l), F (1,277) = 9.21, p < .003. Using a Principle Components Analysis with a Varimax rotation, five main negative factors of parking facilities were identified and named based on the composition of the highest item loadings. A Varimax rotation was employed to produce as simple a structure while also retaining independence between eigenvectors (Bryant & Yarnold, 1995) .
(ComtAiance and Visibilitv) while five items loaded Five items loaded onto the first factor onto the second factor (Layout and Design). Ten items loaded onto the third factor (Safety and Crowding) and four items loaded onto (Difficulties at Access Points). Finally, four items loaded onto a fifth factor labeled (Environment and Aesthetics). The five main factors with their respective items and factor loadings are presented in Table 3 .
DISCUSSION
The first study shows that there are a number of perceived negative aspects of parking facilities. Because free report may not have reflected the degree of severity of the problems, a second study was conducted to determine those perceptions. The results from the second study show a relatively restricted range of perceptions as a function of severity ranging from 2.16 to 4.89. Nevertheless, it provides a priority list of problem areas. Given that funding is not unlimited, Table 2 could serve as a guide to most important perceived problems to fix.
A factor analysis was conducted on the ratings to ascertain any consistent factor structure as suggested by the categories as identified by the first questionnaire. Most interesting is that each of these issues encompass areas of interest and expertise related to the Human Factors/Ergonomics profession. For example, safety aspects can readily be addressed by HF/E professionals such as determining adequate lighting throughout the facility. To alleviate confusing aspects of many facilities, HF/E professionals may consider implementing better markings and signs within the parking facilities. Strategically placing signs for greater visibility is another option that could also help while navigating within a facility.
other professionals such as architects, security companies and personnel, and maintenance professionals. For example, environment and aesthetics has aspects that could be considered by maintenance professionals to encourage cleaner facilities by offering more fiequent inspection of each site. In design and renovation, architects could address the issues of access points, pedestrian walkways, and vehicular lanes of travel.
By increasing visibility of security personnel or equipment, consumers may perceive a greater sense of security and allow for greater comfort in using the facility. Issues of crowding could be addressed This factor structure also has implications for with the parking guidance systems as has been pointed out earlier in this article. To reduce speeding of vehicles, speed gauges can be placed within the facility, etc. These suggestions are not intended to be exhaustive but generative possibilities for a number of professionals.
A committee report from the American Concrete Institute (1987) states that in addition to construction characteristics, parking lot characteristics such as lighting, well-defined entrances and exits, and critical stall dimensions should be addressed. The authors mention providing "satisfactory service" to users as a necessity for well-designed parking lots. In another study, Chen and Schonfeld (1988) found that increasing the minimum standard stall angle from 90" to 70" can result in better maneuverability and safety in parking lots. Thus, previous research has addressed some of the problem areas and has offered potential solutions. However as our research indicates, there are still many problem areas that remain. HF/E professionals can use data on people's subjective perceptions to help champion better designs of parking facilities. The approach we took in this study may also be applicable to other kinds of public venues such as convention centers, coliseums, and auditoriums. investigation of people's perceptions of public facilities and how human factordengineering professionals can play a role in improving environments to provide consumers with a more positive experience.
Future research would benefit from further
